An unusual case of a unilaterally elongated styloid process with a length of 5.8 cm was found on a dry skull of a male cadaver. During his life the subject was complaining for reported ipsilateral otalgia presumably due to nerve compression from the elongated styloid process. The symptomatology appeared by such an anatomical variant as well as relative literature is discussed in this paper.
Introduction
The styloid process is a thin, cylindrical, sharp osseous process, deriving from the posterior lower surface of the petrosal bone (just anterior to stylomastoid foramen). The process is directed downwards, to the front and slightly to the inside. The apex of the styloid process is connected with the ipsilateral lesser cornu of hyoid bone via stylohyoid ligament. The ligament represents from embryological view the continuation of the processes apex. The entire previous mentioned features constitute the stylohyoid chain. The whole chain derives embryologicaly from four cartilages: tympanohyale, stylohyale, ceratohyale, and hypohyale. The styloid process originates from the second branchial arch [1] .
The styloid process in some cases could be long enough to cause symptoms due to compression of surrounding anatomical structures. Early in 1949 Eagle described the homonymous syndrome, characterized by elongated styloid process or ossified stylohyoid ligament [2] . This paper reports a case of unilateral elongated styloid process on a macerated skull from a male cadaver with ipsilateral otalgia during his life.
Case presentation
In a dry skull of a male donor cadaver of Caucasian race, aged 72 years old, selected from the osteological collection of our Anatomy Department. From macroscopic analysis an extremely elongated right styloid process was noticed. The measurements were made with the assistance of a digital sliding caliper. The length of the right styloid process was 5.8 cm using as inceptive point the inferior border of the tympanic bone. The left styloid process was 2.3 cm long. The flexure observed at the limit of middle and inferior distal 1/3 could presumably represent the site of the unification between the apex of the process and the ossified section of the stylohyoid ligament ( Figure 1 and Figure 2 ). From the specimens medical history there was no evidence of spondylosis, ankylosing spondylitis or idiopathic skeletal hyperostosis neither any evidence of traumatic lesions at skull base. From case history the specimen was suffering from undiagnosed ipsilateral otalgia. The research done was approved by Ethical Committee of the Aristotle University of Thessaloniki.
Discussion
Styloid process length ranges from 5 mm to 50 mm [1] . The normal length of the styloid process ranges from 25 mm to 30 mm [2] . Some authors claim that a length between 15.2 mm and 47.7 mm could be considered as normal [3] . Other studies accept that a length of over 30 mm is considered elongated [4, 5] and by others 40 mm [4] . Some rare cases exist with length of 73 mm [1] . Incidence seems to range from 1.4 to 84.4% of population, that's due to great variations in radiological methodology and technique, surgical or anatomic (cadaveric or dry) specimens, ethnic variability and predominance of unilateral to bilateral occurrence [6, 7] . Sometimes a distinct border between apex and stylohyoid ligament is not clearly identifiable. Styloid process elongation can occur unilaterally or bilaterally. There are investigators claiming that the phenomenon is most common unilaterally [8] , but others are contrary to these claims [9] .
The first who described a case of stylohyoid ligament ossification seems to be Manchetti of Padua back of 1652 [10] . Diagnosis can be estimated by bimanual palpation of tonsilar fossa (normal styloid process is not normally palpable), panoramic radiography studies and CT. The latter provides additional information to plain radiographs [5] .
An elongated styloid process or ossificated stylohyoid ligament is not symptomatic in all cases. Eagle syndrome is always accompanied with symptoms [5] . Those vary from dysphagia, foreign body sensation, throat pain, ipsilateral otalgia, headache, neck pain during rotation, pain during tongue extension, facial and carotid pain [3, 11, 12] .
Moreover, it seems that there is coexistence of ossified stylohyoid ligament with other conditions such as: Cervical osteophytes and cervical spodylosis [11] , anomalies in the atlantic section of the vertebral artery [13] and fracture of the ossified ligament [9] . Cervical spondylosis yet very common in elderly population, may have similar clinical signs with Eagles syndrome, but could be differential diagnosed by palpation of tonsilar fossa. Arterial anomalies should be cleared up because it is likely to coexist with stylohyoid ossification. Only 9 cases have been reported in literature with fractures of ossified ligaments. These fractures can be caused spontaneously or traumatic [9, 12] .
Posterolateral view of the skull base, in which a right elongated styloid process, is shown Figure 1 Posterolateral view of the skull base, in which a right elongated styloid process, is shown. The flexure observed at the limit of middle and inferior distal 1/3 (arrows) could presumably represent the site of the unification between the apex of the process and the ossified section of the stylohyoid ligament.
Posterior-Inferior view of the skull base in which the right styloid process is indicated (arrows) Figure 2 Posterior-Inferior view of the skull base in which the right styloid process is indicated (arrows).
Ossification can take place during childhood and adolescence when the rate of bone growth is increased. After the age of 20 there is a rapid decrease in ossification formation [14] . However, other authors support that an inconsistent trend exists toward greater ossification of the stylohyoid ligament with advanced age [15] .
It has been suspected that an elongated styloid process could be caused by: congenital elongation of the styloid process due to persistence of the cartilaginous analog of the Styloid [5] , calcification of the stylohyoid ligament by unknown mechanism and growth of osseous tissue at the insertion of the stylohyoid ligament [5] .
Symptomatology has various origins. It has been claimed that infraction of styloid process can lead to granular tissue formation thus releasing pressure to nearby structures. Cranial nerves such as glossopharyngeal, vagus and 3 rd branch of trigeminal or chorda tympani can also be directly stimulated by the styloid process and induce pain. More reasons for the symptoms include inflammation of tendons, pharyngeal mucosa excitation and impact of carotid bulb [5] .
Appropriate choice of therapy, for symptomatic cases, depends on pain intensity or dysphagia and it can be conservative or invasive. These include anti-inflammatory and corticosteroid drugs. If the Symptomatology persists then surgical treatment could be helpful by excision of elongated styloid process [5] but is not advised from some authors [12] .
Conclusion
The importance for early identification of asymptomatic stylohyoid ossification cannot be underestimated. Any overpressure at the surrounding area of tonsilar fossa or violent manipulations around the neck area by medical, paramedical or manual therapists and rehabilitation personnel may lead to fracture, with many clinical subsequences for the patient. In elder patients with undiagnosed neck and/or facial intermittent pain an elongated styloid process could be suspected so further clinical and radiological investigation is advisable.
